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ABSTRACT 



This thesis provides the US Special Operations Command 
(USSOCOM) technology base manager with an unclassified reference 
document on the Army's "Soldier System," the collective term for 
the Army' s emerging approach to the research, development and 
acquisition of items used by the individual soldier on the 
battlefield. Chapters II - IV outline the emerging approach, 
discussing the Soldier Modernization Plan, the current Army 
acquisition structure and process, and the Army Science Board 
"Soldier as a System" study. Chapter V discusses the acquisition 
responsibilities of USSOCOM, detailing the evolving relationship 
with the Army requirement development process for individual 
soldier items. Chapter VI summarizes the thesis findings, assesses 
the next steps, and makes specific recommendations to USSOCOM. 

The principal conclusion is that maintaining concurrent and 
reinforcing combat development, technology base, and top-level 
program management interface channels with the Soldier System is 
the most effective way for USSOCOM to influence the Army' s process 
to meet the needs of special operations. 
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I . INTRODUCTION 



A. BACKGROUND 

The goal of those supporting the Soldier System concept is to 
apply the proven Department of Defense "systems approach" to the 
acquisition of items used by the individual soldier. For the most 
committed advocates, this means elevating the process of equipping 
single soldiers to that used for major weapon systems. 

The justification for this begins with the observation that 
individuals do not just "operate" military hardware - in some 
instances, they themselves constitute the weapon system. In the 
past, this has certainly been true for the combat infantryman. But 
it has been often argued, especially by critics of the Soldier 
System plan, that modern war has reduced the importance of 
infantry. More and more, combat power comes from software upgrades 
of stand-off projectiles and the platforms that carry them. In the 
current climate of deep defense cuts, many critics of the Army's 
Soldier System initiative contend, the Soldier System is a thinly 
disguised attempt by the advocates of the affected laboratories and 
programs to preserve their budgets and jobs, and is not justified 
by the relatively small dollar volume of the programs involved. 

Soldier System advocates counter with two arguments. First, 
real modern war - meaning the next war, not the last - may mean no 
such thing. If the next war is of the Low Intensity type, where 
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high-tech destructive capability cannot be brought effectively to 
bear, then victory will again depend more on the individual. If 
"combat" is to be hostage rescues, UN peacekeeping, and drug raids, 
then individual ability is more important than ever. Nowhere is 
this notion of individual as a weapon stronger than in the combat 
special operations forces - Green Berets, Seals, and Rangers - that 
form the core of United States Low Intensity Conflict (LIC) 
capability . 

Second, regardless of the nature of the next conflict, the 
technology surrounding items of individual equipment is becoming 
ever more complex and expensive. Some "leap-ahead" innovations are 
coming onto the market. The management organization and process 
developed to buy leather boots, wool jackets and steel helmets is 
not sufficient to acquire micro-climate controlled body armor, 
helmets with integrated weapon sights, night vision, global 
positioning, neuro-sensors and individual radios, and "skin-in" 
performance enhancement and preventive medicine. Nor can it 
realistically be expected to nurture the technology base underlying 
these developments . To expect the current system to accomplish 
these tasks is to invite cost overruns, schedule delays and 
performance shortfalls. Indeed, the disjointed system currently in 
place may even discourage innovation. It certainly inhibits proper 
integration of all the items issued to today's soldiers. 

The current defense budget climate, furthermore, should be seen 
as a mandate for change, to make the process work better. Many 
capabilities might not ever be affordable without the savings 
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accrued from a more streamlined acquisition process. Finally, 
Soldier System proponents contend that if all of the funds 
currently programmed for the acquisition of items encompassed by 
the Soldier System were centrally budgeted, the total dollar amount 
would make it a Major System under Department of Defense acquisi- 
tion regulations. To do nothing, in any case, is to eventually 
fall behind. 

Over the last two years, the senior Army leadership has taken 
several steps to sort out these arguments. The Training and 
Doctrine Command (TRADOC) , after a series of technology based war 
games and simulations, established a Systems Manager (TSM) to 
facilitate and coordinate the development of the planning documen- 
tation necessary to pursue the Soldier System concept. Various 
laboratories in the technology base have developed prototype 
technology demonstrators to evaluate some of the more promising 
capabilities. The Army Material Command (AMC) conducted a 
Technical Area Assessment of the technology base to determine the 
current level of progress. The Chief of Staff commissioned an Army 
Science Board Summer Study to analyze the situation and make 
recommendations. All have recommended pursuing the concept. 
Within the Army, a decision point is at hand. 

Within the special operations community, these developments 
have been watched with interest. The United States Special 
Operations Command (USSOCOM) - the new joint, unified organization 
with the final responsibility for acquiring equipment for special 
operations forces - has two concerns. The first is that the Army 



3 



will do too little. If the systematic modernization of weapons and 
equipment used by the individual soldier is not realistically 
pursued within the Army, then valid USSOCOM requirements will have 
to be met through other channels. This possibility has disturbing 
POM implications for USSOCOM. 

A second and more subtle concern is that after the Soldier 
System management concept has been approved in some form by the 
Army, programmatic trade-offs will have to be made between the two 
arguments favoring the Soldier System outlined above. The fear is 
that the low volume, unique needs of the relatively few special 
operations soldiers will be lost in Army's pursuit of affordable 
equipment to meet the needs of the still much larger "conventional" 
Army. If this fear is realized, then the intent of the special 
acquisition authority given to USSOCOM by Congress - one of the 
most basic reasons for USSOCOM' s existence - will have been 
circumvented . 

This thesis was originally sponsored by USSOCOM to investigate 
this latter concern and to identify the "interfaces" with the new 
Soldier System where USSOCOM could effectively input special 
operations requirements into the Army's modernization plans. Two 
developments over the course of thesis research have lessened the 
immediacy of this fear. 

First, Soldier System advocates and managers in the Army - 
understanding that special operations requirements exert the 
strongest user technological "pull" on the system, that the highly 
specialized small unit organization of these forces forms an ideal 
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test-bed, and that Congress is still perceived to be favorably 
disposed towards USSOCOM - have welcomed special operations input 
at every level. At the same time, a systematic requirements 
development process is emerging within USSOCOM. Currently, there 
is no interface "problem." 

Second, the complexity of the current defense budget debate has 
slowed the decision process in the Army. A program management 
office under a general officer (PM-Soldier) to take the Soldier 
System from the technology base to fielded equipment was originally 
to have been activated in August 1991. Final approval of this step 
has been postponed until at least March 1992. 

This thesis, therefore, presents a "snapshot" of the Soldier 
System. The general conclusion is that the Army is on the right 
track and ought to follow through with the management plan even 
though some of the capabilities promised by the technology base 
community may not be realized. USSOCOM has a very good opportunity 
to leverage a relatively large amount of Army funds to develop 
equipment required by special operations forces. The most effec- 
tive way for USSOCOM to accomplish this is to maintain concurrent 
and reinforcing combat development, technology base, and top-level 
program management interface channels with the Soldier System. 

B . OBJECTIVE 

The objective of this thesis is to provide the USSOCOM 
technology base program manager with an unclassified reference 
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document on the Army's Soldier System. The concluding section 
provides analysis and recommendations for USSOCOM consideration. 



C. RESEARCH QUESTIONS 

The primary research question is : What is the Soldier System 
and how does it affect USSOCOM? 

Subsidiary research questions are: 



• What is the systems approach to acquiring items for use by the 
individual soldier, and what benefits does it offer? What is 
included in the Soldier System? 

• What is the current level of the technology base for individu- 
al soldier items? What are the major technologies, programs 
and organizations that constitute this base? What are the 
major funding profiles? 

• What is the current Army management organization and process 
for acquisition of items encompassed by the Soldier System 
concept? What has the Army done to assess and improve the 
effectiveness of this process? 

• What are the major findings and recommendations of Army 
studies of the Soldier System concept and technology base? 
What are the proposed changes? 

• What is the USSOCOM acquisition authority and process? 

• What are the goals, intent, organization and strategy of 
USSOCOM acquisition? 

• What is the legal basis of the interface between the Army and 
USSOCOM? 

• What are the current USSOCOM interfaces with the Soldier 
System? 

• Are the current Army-USSOCOM interfaces sufficient to effec- 
tively communicate special operations requirements to the 
current Army organization? To the proposed organization? 

• How might USSOCOM improve the process of acquiring individual 
soldier items? 
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D. SCOPE, LIMITATIONS AND ASSUMPTIONS 

The scope of this thesis, as outlined in the introduction, is 
the changing Army approach to managing the research, development, 
and acquisition of items worn and carried by soldiers for personal 
use in combat, and the implications for USSOCOM. The major factors 
limiting the research effort are the tremendous amount of uncer- 
tainty currently surrounding the Army's size and budget and the 
impact of the pending changes to the Army's acquisition management 
structure. A minor limiting factor is the current disjointed 
method of resourcing the many programs and projects involved. 
Although many Soldier System programs are stable, the large number 
of related small projects by the various laboratories involved has 
made monitoring the status of each component of the total Soldier 
System difficult. 

The major assumption in this thesis is that the reader is 
familiar with the major tenants and policies of Defense acquisi- 
tion, but is otherwise unfamiliar with the Soldier System and 
USSOCOM. 

E. LITERATURE REVIEW AND METHODOLOGY 

Information presented in this thesis was gathered during visits 
to the more significant organizations involved, interviews with 
senior managers, command briefings, organizational memoranda of 
record, and a review of Army, DoD, and USSOCOM regulations. There 
is little published material on this subject. 
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F. ORGANIZATION 



Chapters II-IV discuss the Soldier System concept. Chapter II 
provides general background information - the systems concept is 
defined, the Soldier Modernization Plan (SMP) is discussed in 
detail, and the current Army soldier item technology base outlined. 
Chapter III outlines the current Army acquisition management 
structure and process relevant to the Soldier System. Chapter IV 
presents the conclusions of the Army Science Board's Summer Study. 

Chapter V summarizes the organization, interests, and acquisi- 
tion strategy of USSOCOM. The current Army-USSOCOM requirement 
development and technology base interfaces are noted here. 

Chapter VI presents the thesis conclusions, including specific 
findings, analysis of future prospects, and specific recommenda- 
tions for USSOCOM consideration. 
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II. SOLDIER MODERNIZATION 



A . INTRODUCT I ON 

The purpose of the Soldier Modernization Plan (SMP) is to 
provide a comprehensive plan to modernize the soldier as a 
battlefield system. It is one of the 18 Army Coordinated Modern- 
ization Plans. The plan covers the full range of research, 
development and acquisition from technology base to systems 
development to the fielding of soldier items between 1991-2006. In 
the SMP, all items that the soldier wears, carries, or consumes on 
the battlefield are considered interrelated and assessed for impact 
on combat capabilities in five areas - lethality, command and 
control, survivability, sustainment, and mobility. A sixth area, 
medical, has been included in the technology base parts of the 
plan . 

The SMP explicitly assumes the "Soldier System" concept as the 
basic strategy: the modernization effort is designed to fully draw 
on the expertise and advances related to these six capabilities 
from all sources within the Army, the other services, allies, and 
industry to provide state of the art technologies, and then to 
integrate these to produce a system with synergistic improvement in 
combat effectiveness. Although the current version of the plan 
focuses primarily on the dismounted soldier, vehicle crewmen (both 
air and ground) , along with the capabilities required to support 
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the soldier, such as field and health services, are to receive 
greater emphasis in the next update. [Ref. l:p. 75] 

The plan outlines four phases: Current (FY92) , Near Term (FY93- 
94) , Mid Term (FY95-98) , and Far Term (FY99-2006) , although each 
component system is defined as either a Next Generation System 
(Block I) or a Future System (Block II) . [Ref. 2:p. 4. 1-4. 5, p. 
6.5-6. 6] Next Generation systems and capabilities are basically 
those programs scheduled for fielding in the Mid Term. Future 
Systems are those still in Milestone 0, supported by 6.1 and 6.2 
dollars, and not scheduled for fielding in current Army long range 
plans. It is very important to note that the SMP is not just a 
material document - training and doctrine development are addressed 
in connection with each capability and system. 

The SMP, furthermore, recommends a program management reorgani- 
zation similar to that proposed in the Army Science Board study 
(Chapter VI) . The plan is currently being used to develop the 
baseline documents for the programs encompassed by the system 
definition and has been integrated into the various other Army 
master planning documents. As this thesis is written, the SMP is 
still being revised for signature by the Chief of Staff and 
Assistant Secretary of the Army for Research, Development, and 
Acquisition (ASARDA) . 

This chapter has five parts. Parts B (Systems Approach) and C 
(Army Modernization) provide background information defining the 
"systems approach" and role of Army modernization plans. Part D 
(SMP Programs) outlines the current items being fielded, the next 
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generation systems with supporting Advanced Technology Transition 
Demonstrators (ATTD) and major technology demonstrations, and 
future systems covered in the SMP . Part E (Funding) gives the 
current funding levels. Part F (SMP Status and Recommendations) 
summarizes the SMP recommendations and current status. Appendix A 
(Acquisition "Roadmap") and Appendix B (SMP Organization and 
Proponents) are attached for reference. 

B . SYSTEMS APPROACH 
1 . Definition 

The experience of recent decades indicates that properly 
coordinated and functioning man-made systems require the applica- 
tion of a well integrated "systems" approach to minimize undesir- 
able side effects. This is the implicit assumption underlying the 
integrated management framework for Defense Acquisition outlined in 
DoD 5000.1. The "effective interaction" of the three major DoD 
acquisition decision support systems — Requirements Generation; 
Planning, Programming, and Budgeting (PPBS) ; and Acquisition 
Management - are "essential for success." [Ref. 17 :p 2-1] 
Furthermore, the intent of the "design evolution" process, 
described as the focus of acquisition management, is to develop an 
affordable "stable system design" that meets a valid operational 
requirement. [Ref. 17 :p. 2-6] 

A "system" in this design sense is an "assemblage of 
elements" forming and operating as a "complex whole." [Ref. 18: p. 
1] In practice, this means that all aspects of a product being 



11 



developed must be considered together - from the identification of 
a need for an item, to funding its development and fielding, life 
cycle costs and logistic support, design and manufacture, user 
interface and training, testing, tactics governing its use, and, 
most difficult of all, its interface with other systems. 

Public law and Government regulations and policy mandate 
this. According to Title 10, US Code, Section 2302(5) "Defini- 
tions: Major Systems," a "Major System" within the DoD is any 
system estimated to eventually cost $115m in FY1990 constant 
dollars for research, test, development, and evaluation, or $540m 
for procurement. [Ref. 19 :p. 3] All others are "Nonmajor". [Ref. 
19 :p. 3] Each type must adhere to specific management organization 
and control policies outlined in DoD 5000.1 and 5000.2. 

2 . Traditional Approach to Soldier Items 

This "systems approach, " however, has traditionally not 
been fully applied to the development and procurement of items 
worn, carried and consumed by individual soldiers in the field. In 
some instances, the acquisition process of certain items - uniforms 
and boots, for example - predate current practices. In a few other 
cases, valid needs can be met with only minor modifications to 
items readily available on the commercial market. Work gloves, 
flashlights, ski's, knives, handguns, and rucksacks are among such 
examples. In most all cases, the relatively small dollar value and 
"low technology" simplicity of each item — considered in isolation 
from all the other items - have allowed development and procurement 
to occur outside of the major system framework. 
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Funding, likewise, has traditionally been disjointed, 
spread across many organizations from different appropriations 
accounts and generally without any centralized accounting or 
control. In general, "systems integration" has been left to the 
individual soldier. 

Collectively, however, this disjointed approach has led to 
some significant shortcomings. The current Nuclear-Biological- 
Chemical (NBC) protective mask does not allow a soldier to use the 
sights on the Ml 6 rifle. The Kevlar helmet cannot be worn together 
with the cold weather parka hood. The helmet developed for combat 
vehicle crewmen does not allow the soldier to wear the issue laser 
protective goggles, and the helmet's electronics were found to be 
incompatible with the intercom systems in many vehicles . The NBC 
protective gloves are too stiff to allow certain radios to be 
accurately tuned. Load bearing equipment cannot be worn over the 
ballistic vest ("flack jacket") or in many armored vehicles. [Ref. 
15 ] 

3 . Emerging Approach - Next Steps 

Much more worrisome, however, are the larger integration 
problems looming on the horizon, as the technological complexity 
and costs of individual soldier items increase. Cost, schedule and 
performance risks are all rising. The mix of organizations and 
processes traditionally charged with managing the acquisition of 
these items, many believe, is simply insufficient for the task. 
The solution, it is being argued, is to elevate the concern for 
soldier items to the equivalent status of a major weapon system - 
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to designate the "Soldier System" as a Major System in accordance 
with DoD 5000.1 and 5000.2. 

The Soldier Modernization Plan (SMP) is a large step in 
this direction. To understand this, however, it is necessary first 
to review the Army's modernization strategy and goals, and the role 
of modernization plans . 



C. ARMY MODERNIZATION 
1 . Concept 

The Army views modernization in terms of warfighting 
"capabilities." The development and implementation of doctrine, 
organizations, and leadership and training programs that enhance 
the Army's ability to win wars are considered equally with the 
development and fielding of weapons and the associated concern for 
the production and technology base. "During the coming period of 
declining resources, the Army cannot afford to satisfy every 
requirement with a new weapon system." [Ref. l:p. 67] 

The long term focus must be to "pursue future modernization 
sufficient to ensure our smaller Army has the lethality essential 
for victory on tomorrow' s battlefield" by selecting systems that 
take advantage of all of the Army's strengths (well trained 
soldiers and leaders as well as technology) and exploit the 
weaknesses of potential adversaries. [Ref. l:p. 67] "To sustain 
this long term focus, we must actively manage risk in the near and 
mid-term. We will accomplish this by concentrating on the 
deployability and staying power of our forces, upgrading systems 
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where high payoff in operational or support and personnel savings 
is evident, and by terminating programs that provide marginal 
improvements in warfighting or sustainability or are determined to 
be unaffordable." [Ref. l:p. 68] 

2 . Strategy and Modernization Plans 

Five principles have been established to guide all Army 
modernization [Ref. 3:pp. 61-62]: 

• Field new equipment in priority, beginning with 
units that are first to fight. 

• Field advanced warfighting capabilities before 
potential adversaries. 

• Design equipment for future modernization. 

• Modernize by force "package" (i.e., field the combination of 
new systems, doctrine, organization and training together 
rather than piecemeal to the receiving units) . 

• Design, build, and distribute equipment to optimize 
readiness and training. 

To implement this strategy, the Army has developed an Army 
Technology Base Master Plan and 18 "Modernization Plans." Each 
modernization plan serves four basic system integration functions. 
First is to establish a firm and clear link between technology and 
user requirements. Second is to integrate these links into the 
PPBS process . Third is to provide specific guidance to the actual 
material developer articulating these requirements and the 
resources available. Fourth is to provide the necessary guidance 
to the developers of doctrine, tactics and force structure. 
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Thus, each modernization plan is based on mission and 
functional area requirements and includes provisions for three main 
concerns: equipment life cycle, force structure, and training and 
doctrine development. [Ref. l:p. 68] Each plan encompasses all 
systems or families of systems with similar combat functions (e.g., 
armored forces, intelligence, fire support, etc.), sets program 
priorities, promotes integration and commonality of effort within 
all of the battlefield functional areas, and covers the Total Army 
over the next 20-30 years. [Ref. l:p. 69] Each plan is updated 
annually to reflect external factors, such as changing threats, 
technological breakthroughs or delays, revised funding or personnel 
levels, and evolving Army missions. "Consequently, the plans 
incorporate the integration of new systems, product improvements to 
existing equipment, and procurement of nondevelopmental items." 
[Ref. 1 :p . 69] 

Modernization plans are developed jointly by the TRADOC, 
AMC, and the various Army laboratories for approval by the Chief of 
Staff and Secretary of the Army. The Army Acquisition Executive - 
the Assistant Secretary of the Army for Research, Development and 
Acquisition (ASARDA) - is the supervisory office for actual 
material systems modernization. 

The Soldier Modernization Plan is the newest of the Army 
Modernization Plans, originally scheduled for completion in FY 91. 
Its purpose is to improve the capabilities of the soldier by means 
of a "systematic, integrated plan that addresses long-term 
requirements, priorities, and funding." [Ref. l:p. 75] The plan 
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encompasses all items "worn, carried, or consumed by the soldier in 
the field." [Ref. 2:p. 1.1] 

D . SMP PROGRAMS 

1 . General Overview 

The original draft of the SMP focused on 28 tasks in the 
area of small arms and munitions, clothing and individual equipment 
(CIE) , communications and navigation aids, and food and shelter of 
direct concern to the "light" (dismounted) soldier. (Ref. l:p. 75] 
Each was previously autonomously pursued within the Program 
Executive Officer (PEO) and Army Material Command (AMC) program 
management and technology base management structure. [Ref. 4] The 
current draft is being expanded to include medical items, especial- 
ly NBC, the needs of vehicle crewmen and other soldiers, and the 
large number of capabilities required to support the soldier, such 
as field services (messing, laundry, and baths) and health 
services. [Ref. 5] 

Additionally, the plan is establishing priorities and other 
guidance for the implementation of the Congressionally mandated 
Soldier Enhancement Program (SEP) . [Ref. 5] The SEP is intended to 
increase the lethality of infantry weapons, improve the living 
conditions of soldiers in the field, and correct deficiencies 
identified during Desert Shield/Desert Storm by streamlining the 
development cycle and the process for fielding selected non— 
developmental ("off-the-shelf") items. [Ref. 6:p. 1] 
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Actual hardware in the SMP is divided into three catego- 
ries : items currently being fielded; the Next Generation systems 

with supporting Advance Technology Transition Demonstrators (ATTDs) 
and major technical capability demonstration projects; and Future 
Systems . Appendix A (Acquisition Roadmap) graphically shows the 
relationships between the various Next Generation and Future 
Systems . 

2 . Current Systems 

Items currently being introduced for individual equipment 
issue to Army soldiers were developed and funded before the Soldier 
Modernization Plan was written. [Ref. 5] Significant examples 
include the new flame retardant undergarments for armor crewmen, 
the five man shelter/sleeping system, the new wet-weather and cold- 
weather suites, the expanded ration menu, the improved vehicle 
intercom, laser eye protection, and the M4 Carbine. [Ref. 7] Many 
other new and relatively less costly items (e.g., the new flash- 
light, water resistent socks, pocket knifes, and 40mm grenade) are 
part of the Soldier Enhancement Program (SEP) . [Ref. 8] Although 
items currently being delivered to the field are largely outside of 
the SMP framework, these items are included in the plan to allow 
the SMP to serve as a comprehensive subject reference, to establish 
clearer priorities for SEP, and to provide a baseline for future 
updates of the plan. [Ref. 5] 

3 . Next Generation Systems 

The greatest focus of the SMP is on the eight Next Genera- 
tion Systems, referred to collectively as the Block I Soldier, and 
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the large number of previously disjointed ATTDs and technology 
capability projects that need to be successfully integrated to 
field a true Soldier System. According to the Army Material 
Command (AMC) Technolgy Base Assessment, the SMP Block I Soldier 
makes use of advances in nine of the congressionally identified 
Base Technology Areas: Lightweight Power; Exoskeletal Structures; 
Modeling and Simulation; Miniaturization of Electronics; Advance 
Materials; Biotechnology; Neuroscience; Artificial Intelligence; 
and Robotics. [Ref. 9] 

The eight Next Generation Systems are [Ref. 2:p. F-3] : 

• The Enhanced Integrated Soldier System (TEISS) 

• Advanced Integrated Man-Portable System (AIMS) 

• The Objective Individual Combat Weapon (OICW) 

• The High Speed Mass Assault Airdrop System 

• The Joint Family of Operational Rations 

• Individual Training System 

• NBC Individual Protection System 

• NBC Decontamination System 

The Block I Soldier, considered as a major system, is 
currently programmed for Engineering and Manufacturing Development 
and initial Production and Deployment during FY 94-98, although 
some elements may be pushed back beyond 2000. [Ref. 7] 

The "cornerstone" of TEISS is the Soldier Integrated 
Protective Ensemble (SIPE) program managed by the Natick Research, 
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Development and Engineering Center (NRDEC) . [Ref. 5] SIPE is a 
three year (FY 92-94) $10m ATTD to provide proof of principle of 

the thesis, "The Soldier is a System." [Ref. 10] The SIPE program 
currently pools research and funding from TRADOC, the Armaments 
Research Development and Engineering Center (ARDEC) , the Human 
Engineering Laboratory (HEL) , the Center for Night Vision and 
Electro-Optics (CNVEO) , the Chemical Research, Development, and 
Engineering Center (CRDEC) , and the Communications and Electronics 
Command (CECOM) . [Ref. 10] TEISS will integrate the contributions 
of other research into SIPE's eight "modules" (sub-systems) [Ref. 
10 ] : 

• Clothing & Individual Equipment (CIE) (Uniform, Footwear, 
Handwear) 

• Ballistic (Helmet, Torso Armor, Facepiece) 

• C4I (Computer, GPS, Compass, Software) 

• Electro-Optics (Image Intensifier, CCD Camera, Displays, and 
Thermal Sights) 

• Chem-Biological (Respiratory Device/Filter, Detection 
Sensors) 

• Microclimate/Power (Blower, Filter, Power, Air Distribution) 

• Load Bearing Equipment (Harness/Belt, Packs) 

• Weapon (Individual Weapon and Ammunition) 

TEISS will enter Phase II (Engineering and Manufacturing 
Development) in FY 94—97, with some modules fielded by FY 98. [Ref. 
2:p. 6.5] Concept Demonstration and Validation will continue on 

all eight modules in two follow-on SIPE programs: Crew SIPE 



20 



(Air) and Crew SIPE (Ground) . [Ref. 9:pp. II-K-3 - 5] The intent 
of the modular approach is to allow greater flexibility in the 
fielding plan, and, after fielding, to allow tactical commanders to 
choose the modules required for specific missions. [Ref. 11] 

In addition to medical, nutritional, and field services 
research and development, discussed below, other significant 
programs to be integrated into TEISS include the Soldier C3 
Demonstration, Dismounted Future Combat Soldier System, and Head 
Mounted Thermal Imaging Project. [Ref. 9:pp. II-K-4 - 6] 

The Objective Individual Combat Weapon (OICW) is part of 
the Objective Family of Small Arms Project, currently managed by 
the Armament Research, Development and Engineering Center (ARDEC) . 
In addition to OICW, the long range small arms program is supported 
by two other technology demonstration projects - the Objective 
Proposal Defense Weapon (OPDW) and Objective Crew Served Weapon 
(OCSW) . [Ref. 9 :p . II-K-3a] 

The High Speed Low Altitude Personnel Airdrop Program and 
Advanced Aerial Insertion System are the current evolution of the 
long-standing research program into parachute technology by NRDEC 
[Ref. 5] . Cargo Airdrop, part of the same research project, is not 
included in the Soldier System. 

The Joint Family of Operational Rations, being developed by 
the US Army Research Institute of Environmental Medicine (USARIEM) , 
consists of the Assault Ration, Individual Field Ration, and Group 
Feeding Programs. [Ref. 12] 
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The two NBC systems are products of the System of Medical, 
Chemical and Biological Defense, one of the four medical systems in 
the Surgeon General's Health Service Modernization Plan that must 
be integrated into the Soldier System. The other three are the 
System of Medical Defense Against Infectious Diseases, the System 
of Combat Casualty Care, and the System of Soldier Protection, 
Sustainment and Enhancement . 

The System of Medical Defense Against Infectious Diseases 
is the program overseeing all Army research into vaccines. The 
System of Combat Casualty Care is a collection of programs seeking 
to enhance casualty return-to-duty rates, primarily through 
developing expert computer systems for triage and diagnosis at 
battalion aid stations, and neuroscience research for improved 
treatment of psychiatric casualties. The System of Soldier 
Protection, Sustainment, and Enhancement is an on going research 
program to develop products to reduce performance degradation 
caused by the actual military environment - such as temperature and 
altitude extremes, reduced sleep, overpressure and vibration, toxic 
chemical by-products of weapons, exposure to directed energy 
weapons, and personal hydration and dietary supplements. [Ref. 9:p. 
II— K— 3a] 

The 14 research projects currently contained in the Army 
Technology Base Master Plan for medical systems that are directly 
related to research for the Soldier System illustrate the broad 
scope of this area: Laser Protective Eyewear, Non— Refrigerated 
Blood Substitutes, Cyanide Pretreatment, Liposome Delivery Vaccines 
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and Drugs, Water Quality Analysis Kit, Head Injury Therapeutic 
Technology, Endotoxin Detection, Auxotrophic Mutant Vaccine 
Vectors, Mouse-Human Chimeric Antibodies, Non-Toxic Broad Spectrum 
Kit, Protosome Complex Vaccines, Chimeric RNA Vaccines, and Neural 
Network Software Demonstration to Analyze Lung Injury. [Ref. 9:p. 
II-K-3a] 

4 . Future Systems 

Also known as Block II, these are Phase 0 (Concept Explora- 
tion and Definition) programs anticipated to be ready for fielding 
in FY 98-2006 and beyond. [Ref. 5] As currently programmed, these 
include the Future Combat Soldier System (currently unfunded) ; the 
Rapid Deployment Food Service Systems; the Combat Field Feeding 
Army 21; Advanced Aerial Insertion System, and the future NBC 
Individual Protection System and NBC Decontamination System. [Ref. 
9 : p . II-K-3a] 

E. SOLDIER SYSTEM FUNDING 

1 . General Overview 

At least three major attempts have been made over the last 
18 months to calculate the total amount of dollars currently 
programmed for research, development and acquisition of items used 
by the individual soldier on the battlefield. Each attempt has 
reached a different conclusion, although each total classifies the 
Soldier System as a Major System. The reasons for the difficulty 
in assessing current Soldier System funding levels are discussed 
below, followed by the results of the three studies . 
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2 . Funding Assessment Problems 



Funds for research, development and acquisition are divided 
into four categories - 6.1 (Basic Research), 6.2 (Exploratory 
Development), 6 . 3A and 6 . 3B (Advanced Development), and 6.4 
(Engineering Development) - but are allocated by Program Element 
(PE) . Each PE is subdivided into projects composed of different 
"Work Packages." For example, PE 64713 (Combat Feeding, Clothing, 
and Equipment) is comprised of four projects: DC40 (Unit and 
Organizational Equipment) , DL40 (Clothing and Equipment) , D548 
(Military Subsistence Systems) and D668 (Soldier Enhancement 
Program) . The Soldier Enhancement Program (SEP) , in turn, for 
example, contains 32 different work packages, ranging from weapons, 
CIE, food, and compasses. [Ref- 2:p. G-l] 

Funds intended for soldier modernization have traditionally 
been controlled by the various PEOs and PEO controlled Program 
Managers (PMs) , AMC PMs, and Engineering Centers within the Army 
acquisition process. Each PEO, PM and Engineering Center has the 
latitude to move funds between work packages and projects within 
their purview. [Ref. 2:p. G-l] 

This system of funding has made it difficult to assess 
total funding for soldier modernization for five reasons. 

First, the management of funds for the soldier system is 
not yet centralized into one organization — the current calcula- 
tions of levels of expenditure are based on "snapshots" of 
information provided by the many PEOs, AMC PMs and Engineering 
Centers involved. [Ref. 4] Because of the overlap of research 
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areas and desired application of the same research result to many 
different systems, it is especially difficult to earmark basic 
research dollars against a specific system. 

Second, the current expansion of the SMP to cover individu- 
al soldier specific medical and NBC research and development, crew 
and other soldiers, and field and health services, has made the 
accounting task more difficult. [Ref. 4] It has not yet been 
sorted out . 

Third, the current budget climate has caused further 
uncertainty and decreased program stability. 

Fourth, on top of the system described above, research, 
development and acquisition resources come out of many different 
appropriation accounts. [Ref. 2:p. G-l] Each appropriation has 
different laws which govern the use of those specific funds. The 
actual purchase of most items now included in the soldier system 
has traditionally come out of four appropriations: OMA, OPA-3, OPA- 
2, and WCTV. [Ref. 2:p. G-l] Clothing and Individual Equipment 
(CIE) , as well as other low dollar value ($15,000 and below), 
expendable, non-centrally managed and reportable items, have 
previously come out of Operations and Maintenance, Army (OMA) . 
(Ref. 2 : p . G-l] 

Other Procurement, Army-3 (OPA-3) , an element by element 
congressionally approved appropriation, is normally used for higher 
dollar value, centrally managed investment type items, but is also 
currently the source of funds for other items, including the NBC 
Individual Protection System. [Ref. 2:p. G-l] Command and control 
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items, likewise, including those now part of the soldier system, 
are funded out of Other Procurement, Army-2 (OPA-2) , an account 
very similar to OPA-3 . [Ref. 2:p. G-l] The funds for individual 
soldier weapons are currently contained in the Weapons, Combat 
Tracked, Wheel Vehicles (WCTV) account. [Ref. 2:p. G-l] Ammuni- 
tion is purchased through a separate ammunition appropriation. 
[Ref. 2 : p . G-5] 

Finally, the program elements developed for last year's 
budget request (and used in Annex G) were defined prior to the 
development of the current SMP . Thus, they are often not in sync 
with specific soldier system work packages defined elsewhere in the 
modernization plan. [Ref. 2:p. G-2] 

3 . Funding Assessments 

As a consequence of the five problems discussed above, the 
AMC Soldier System Technology Area Assessment, the Army Science 
Board Soldier System study, and the funding annex (written by AMC) 
of the SMP, each calculated total funding by slightly different 
criteria. The bottom lines of each, therefor, vary significantly. 
A snapshot of each is presented here. 

Tables 2-1 and 2-2 show the total life cycle profile 
presented in the AMC Technology Base Assessment. This profile does 
not include any medical (the most difficult to attribute directly 
to the soldier system) , field or health-service RD&A and procure- 
ment expenditures. [Ref. 14] 
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Table 2-1: SOLDIER SYSTEM PROCUREMENT FUNDING (AMC) 
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Table 2-2: SOLDIER SYSTEM RDT&E FUNDING (AMC) 
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The ASB reported that total Soldier System funding - 
excluding SEP, medical, and field and health services — is 
estimated to be $278m for Army RDT&E for FY 92-99, and $347m for 
FY 00-08. [Ref. 15] Procurement costs are programmed for $718m 

for the near and mid-term, and $2. 255b for FY 00-08. [Ref. 15] 
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Annual Soldier System related Medical RDT&E is currently projected 
to fluxuate between $127m and $145m through FY 97. [Ref. 16] 

Soldier System dollar resources currently listed in the SMP 
are divided into two funding categories - technology base (6.2 and 
6 . 3A) and "System Funding" (6.3B and 6.4) - and totaled by 

capability area. Two capability areas, mobility and sustainment, 
however, have yet to be delineated from the other three. In some 
instances the SMP total includes money spent on programs outside 
the control of the current Soldier System material development 
organization. [Ref. 2:p. G-l] Weapon system and ammunition 
acquisition, a part of the SMP, is not included, nor does the SMP 
contain any 6.1 resources. Funding levels given in the SMP are 
shown in the tables below, based on the FY 92/93 President's Budget 
submitted to Congress in the 2nd Quarter, FY 91. [Ref. 2:pp. G-3 - 
6 ] 

Table 2-3: SOLDIER SYSTEM 6.2 AND 6 . 3A FUNDING (SMP) 
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Table 2-4: 



SOLDIER SYSTEM 6.2 AND 6 . 3A UNFUNDED (SMP Annex F) 
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Table 2-5: SOLDIER SYSTEM 6 . 3B AND 6.4 FUNDING (SMP Annex G) 
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The Block I program is almost fully funded. [Ref. 15] The 
Block II program, however, has funding shortfalls for three key 
technologies. Lightweight power is $25m short of 6.2 funds; 
Exoskeletal Structures is $7. 3m short of 6.2 and $6. 2m of 6 . 3A; and 
Advanced Materials is $3. 9m short of 6.1 and $12. 5m of 6.2. [Ref. 
16] 

Expenditures covered explicitly in the SMP, furthermore, 
are estimated to comprise only 34.5% of the total currently planned 
Government investment in soldier system related technology, thus 
offering a significant opportunity to "leverage" other resources 
towards the stated objectives of the SMP. [Ref. 16] Other 
contributors include the Defense Advanced Research Projects Agency 
(DARPA) (19.6%), various Government, academic, and industry 
consortia (18.5%), the Army Special Programs Office (18%), the 
other services (7.6%), and other Government agencies (1.8%) . [Ref. 
16] Major Force Program 11 (USSOCOM) funds supporting soldier 
system development were not included in this total, but the USSOCOM 
technology base program alone will invest over $1 million in 
soldier technology projects in FY 92. This subject is discussed in 
Chapter V (USSOCOM) . Calculations of investment programs currently 
pursued by allied governments were not available during the period 
of thesis research. 

F. SMP STATUS AND RECOMMENDATIONS 

The original 1991 draft of the SMP contained 13 specific 
recommendations to the senior Army leadership. The most far 
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reaching was endorsing the Soldier as a System concept. To 
accomplish this, the SMP made four recommendations: create a 
Program Manager for the Soldier System (PM-Soldier) ; designate all 
funding through the PEO/PM-Soldier ; designate the Soldier System as 
a Major System in accordance with DoD 5000.1 and 5000.2; and create 
a TRADOC Systems Manager for the Soldier System (TSM-Soldier) . It 
also recommended that policies and regulations dealing with 
clothing and individual equipment items be revised to support this 
reorganization and Block modernization concept. [Ref. 2:pp. i/8.1- 
3] 

Prior to enacting these recommendations, the senior Army 
leadership commissioned the Army Science Board (ASB) to conduct a 
Summer Study to more fully assess the subject . Before discussing 
the findings and recommendations of the ASB, it is necessary to 
review the current management framework for the acquisition of 
soldier items . 
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III. US ARMY ACQUISITION PROCESS 
FOR SOLDIER ITEMS 



A. INTRODUCTION 

This chapter discusses the Army acquisition process pertaining 
to items included in the Soldier Modernization Plan. Soldier 
System items are currently acquired through three different and 
well established Army material development processes: Major and 

Non-Major Systems, Medical Systems, and Clothing and Individual 
Equipment. Each process performs the two traditional modernization 
functions - "combat development" to establish material needs, and 
"material development" to transform these needs into actual 
equipment - through different channels and according to different 
regulations . 

These channels and regulations are discussed in detail in this 
chapter to : 

• explain the difference between the SMP/Soldier System approach 
and the material development process currently in place, 

• outline the next steps required to establish the Soldier 
System as a major system within DoD acquisition guidelines, 
and 

• identify the significance of these steps to USSOCOM. 

The principal finding is that the SMP recommendation to 
designate the Soldier System a DoD 5000.2 "Major System" is fully 
justified, although such a designation will require several 
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significant institutional changes within the Army. Ideally, these 
changes would establish the Soldier System as an Army Designated 
Acquisition Program (ADAP) under the authority of the Army 
Acquisition Executive (AAE) with a clearly defined program manage- 
ment structure. Without such a designation, implementation of the 
SMP will be considerably more difficult, and the possibility of 
effective direct USSOCOM-Soldier System material development will 
be doubtful . 

Part B of this chapter establishes the regulatory basis for the 
acquisition of soldier items. Parts C (Acquisition Process) and D 
(Acquisition Responsibilities) discuss the principal Army acquisi- 
tion system in depth, outlining the process, significant responsi- 
bilities, next steps for the Soldier System, and implications for 
USSOCOM. Part E (Clothing and Individual Equipment) presents the 
exceptions to the acquisition "rules" in Parts C and D that cover 
clothing and individual equipment items. 



B. REGULATORY BASIS 

1. Major, Mon-Major, and Medical Systems: AR 70-1 

Army Regulation (AR) 70-1, Systems Acquisition Policy and 
Procedures , implements DoD 5000.1 and 5000.2 to govern the 
acquisition of Army major and nonmajor acquisition programs. [Ref. 
21 :p. 1] With the exception of Clothing and Individual Equipment 
(CIE) , the objectives, policies, and principles of this regulation 
apply to all Army material and medical acquisition programs. AMC- 
TRADOC Pamphlet 70-2, a "how to" guide for Program Managers 
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currently being upgraded to a Department of the Army (DA) Pamphlet, 
is the only authorized supplement. [Ref. 21 :p. 1] 



Two additional regulations tie into AR 70-1. The Combat 
Development process for Army managed programs is further detailed 
in AR 71-9, Material Objectives and Requirements , including 
specific instructions for preparing requirement documentation and 
validation for all programs other than CIE . The use of Joint 
Service Operational Requirements (JSOR) and Operational Needs 
Statements (ONS) for initiating material development from outside 
of the Army combat developer community is explained here . Policies 
of the Army Logistic System , AR 700-9, contains additional guidance 
on managing the Army Stock Fund for the issue, replenishment and 
upgrade of Soldier System type items currently in the Army 
inventory. Special provisions for unprogrammed urgent Special 
Operations requirements are given in paragraph 2—3, "Requirements 
determination and acquisition." 

Soldier System programs that fall under the purview of AR 
70-1 include all medical products, armaments, airdrop, foodstuffs, 
field services, and some chemical items; that is, all of the Next 
Generation systems except TEISS. The Soldier System, were it 
managed as a major system, would be chartered under AR 70-1. 

2. Clothing and Individual Equipment: AR 700-86 

All aspects of the life-cycle management of clothing and 
individual and equipment (CIE) are governed by AR 700-86. Precisely 
defined in Appendix C, CIE can generally be thought of as all 
uniforms, load bearing equipment, footwear, NBC clothing, and Army 
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heraldic items. Thus, most items currently being fielded in the 
SMP are CIE, as is the TEISS Next Generation system. CIE, however, 
covers all 24 Army uniform systems - only seven of which are 
included in the Soldier System, which is limited to items for use 
in battle. [Ref- 23:pp. i-iii] AR 700-86 provides for exceptional 
policies and practices regarding combat and material requirement 
development, decision and review authority, resource management, 
RDT&E, and life-cycle management of CIE. The AR 700-86 acquisition 
process, therefor, is significantly different from that outlined in 
AR 70-1 and AR 71-9. Section E discusses the CIE acquisition 
process in detail, assessing its relevance to the Soldier System 
and USSOCOM. 

3 . Special Operations 

Department of the Army (DA) -USSOCOM research, development 
and acquisition relationships are established in Annex D of the 
Memorandum of Agreement (MOA) between DA and USSOCOM. The MOA 
explicitly describes USSOCOM-DA interface under AR 70-1, including 
USSOCOM representation on Army Systems Acquisition Review Councils 
(ASARCs) , MOAs with specific Army programs, funding, and propo- 
nency. The scope of the MOA, however, is limited to "standard 
items used by other DoD forces, but modified for SOF, and items 
initially designed for, or used by, SOF but subsequently considered 
for standardization" by the Army. [Ref. 24 :p. 2] No special 
provisions are made in the MOA for SOF input into the long range 
development of standard issue Army items, or into the AR 700—86 CIE 
process . 
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C. ACQUISITION PROCESS: AR 70-1 
1 . Background 

a. Combat and Material Developers 

The need for a new system and the planned start point 
for full scale development are determined in light of continuing 
assessment of the threat, capabilities of existing systems, planned 
improvements and upgrades, and user priorities. This ongoing 
assessment integrates the work of the two traditional Army 
counterpart functions, "combat development" and "material develop- 
ment." The Combat Developer is a command or agency that "formu- 
lates doctrine, concepts, organization, material requirements, and 
objectives." [Ref. 21 :p. 91] In the acquisition process, the 
combat developer is referred to as the "user" or the "user 
representative." [Ref 22, p 6] Under AR 70-1, DA Staff proponency 
for combat developments is the Deputy Chief of Staff for Operations 
(DCSOPS) and, for medical items. The Surgeon General (TSG) . [Ref. 
2 1 : pp . 7-9] 

The "material developer" is the research, development 
and acquisition command or agency assigned responsibility for RDT&E 
and Procurement of the system. [Ref. 21 :p. 91] Department of the 
Army AR 70-1 material development authority is the Army Acquisition 
Executive (AAE) - currently the Assistant Secretary of the Army 
(Research, Development, and Acquisition) (ASA(RDA)) - as delegated 
from the Secretary of the Army and Defense Acquisition Executive 
(DAE). [Ref. 25] Army implementation of the DoD 5000.2 milestone 
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review process and decision authorities for Army AR 70-1 programs 
are summarized in the tables in Appendix D. 

b. Long Range Planning 

Both the combat and material developer coordinate 
extensively with the Army Staff and each other as essential to long 
term success- The material developer maintains the Army technology 
base to "anticipate correcting deficiencies and to increasing 
capabilities." [Ref. 21 :p. 12] Technology base research and 

development is guided by the Department of the Army (DA) Long Range 
Research, Development, and Acquisition Plan (LLRDAP) , the Mission 
Area Material Plan (MAMP) , and Extended Planning Annex (EPA) , each 
of which covers the next 17 years. Combat developers conduct 
mission area analysis (MAA) to assess the "capability of a force to 
perform within a particular battlefield, " the results of which are 
summarized in the Battlefield Development Plan (BDP) . [Ref. 21 :p. 
12] The BDP leads to specific functional area Modernization Plans. 
"When the MAA process reveals a battlefield capability issue, the 
combat and material developer jointly assess the best method to 
establish a capability in response." [Ref. 21:p. 12] Thus, the 

LLRDAP/MAA and MAMP/BDP are mutually supportive. They are the 
principal documents for the Army acquisition POM/PPBS process. 
[Ref. 21 :p . 13] 

c . Technology Base 

The LLRDAP and MAMP shape the Army's Technology Base 
Master Plan, the goal of which is to channel resources into the 
best areas to achieve "balanced overall capability to meet current 
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[Ref. 2 1 : p . 17] 



and future threats." [Ref. 21 :p. 17] A large share of these 
resources go into Advanced Technology Transition Demonstrators 
(ATTDs) , a mix of "prototypes, components, surrogates, and 
simulations." ATTDs serve three functions. [Ref. 21 :p. 17] They 
demonstrate that the technology barriers that inhibit low-risk full 
scale development have been overcome, develop data to support 
realistic cost estimates, and provide practical proof of principle 
for the technical approach to the operational concept. A success- 
ful technology base program works to reduce technical risk and 
avoid costly false program starts, and to "set the stage for 
further streamlining the development process without increasing 
overall risk." [Ref. 21 :p. 17] 

d. Mission Meeds Statement 

The combat developer, with the support of the material 
developer, has the lead responsibility for the concept and 
requirement formulation process. [Ref. 22 :p. 3] This process 
begins when the combat developer establishes that all non-material 
solutions have been "impartially evaluated and eliminated" as 
viable alternatives to a material problem, and the material 
developer provides documented proof (usually through ATTDs) to 
verify that "at least one option can be ready for near-term 
engineering development." [Ref. 21 :p. 17] According to AR 70-1, an 
Operational and Organizational (O&O) Plan, or, if required by DoD 
5000.2, a Mission Need Statement (MNS) is then prepared. 

As a separate program, the Soldier System has reached 
this point in the documentation process. The eight Next Generation 
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systems of the Soldier Modernization Plan Block I, however, have 
passed this stage of development as elements of PEO and AMC managed 
programs . Current Soldier System program management responsibili- 
ties are discussed below in Sections D and E. 

2 . Soldier System Status 

The current Soldier Modernization Plan, when signed, might 
quickly lead to an approved 0&0 Plan. The critical difference 
between the two documents is in scope. An 0&0 Plan is a "pure" 
material requirements document, while the SMP contains additional 
training and doctrine guidance. The 0&0 Plan is normally consid- 
ered to be the material program initiation document because of the 
activities it sets in motion. [Ref. 22 :p. 7] The next steps under 
AR 70-1 are outlined below as a guide to possible Soldier System 
developments over the next 24 months. 

The O&O Plan approval authority, and therefor the scope of 
the Soldier System program charter, however, depends on the 
resolution of at least two currently unanswered questions. First, 
as outlined in Chapter II, is the actual funding levels dedicated 
to the Soldier System. Funding levels largely determine the 
acquisition category. Under Public Law, any program estimated to 
require an eventual total expenditure of more than $300 million for 
RDT&E or $1 . 8 billion for procurement in FY 90 constant dollars is 
a Major Defense Acquisition Program; $115 million for RDT&E or $540 
million for procurement constitutes a Major System. [Ref. 19:pp. i- 
ii] Second, as described in Sections D and E below, is the outcome 
of the reorganization of the traditional management responsi- 
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